A cDNA microarray analysis of gene expression profiles in rat hippocampus following a ketogenic diet.
The ketogenic diet (KD) is an effective therapy for medically intractable epilepsy, but its anticonvulsant mechanisms are unknown. Few studies to date have addressed the molecular changes following treatment with a KD. In the present study, we fed juvenile rats either a standard diet or a KD for 1 month, and then determined changes in hippocampal gene expression using cDNA microarray analysis (Clontech). To validate the microarray expression results, we also performed Northern blot and RT-PCR analysis on a small subset of affected genes. Among a total of 1176 cDNAs, 42 genes were strongly up- or down-regulated (>2-fold change over controls) by a KD. We found that the expression of mitochondrial ATP synthase beta subunit, mitochondrial ATP synthase D subunit (ATP5H) and mitochondrial ATP synthase beta subunit precursor (ATP5F) were especially increased in KD-treated group, whereas the KD down-regulated protein kinase C (PKC) beta and epsilon isoforms. Thus, the most prominent changes were seen in genes encoding proteins involved in mitochondrial metabolic and intracellular signal transduction pathways. Our data provide some insights into the complex cascade of cellular changes in the hippocampus induced by a KD, some of which may contribute to its anticonvulsant effects.